SEQUENCE LISTING 



<110> Allen, Stephen M. 
Caimi, Perry G. 
Stoop, Johan M. 



<120> Fructan Biosynthetic Enzymes 



<130> BB1463 US NA 



<140> 
<141> 



<150> 60/244,273 
<151> 2000-10-10 



<150> 60/269,543 
<151> 2001-02-16 



<160> 21 



<170> Microsoft Office 97 



<210> 1 
<211> 2080 
<212> DNA 

<213> Dimorphotheca sinuata 



<400> 1 

gcacgagctt aatcagccca ttttcctcca ccatgacaac caccaaaccc tttagtgacc 60 
ttgaggacgc acccctactg aaccacaccg aaccaccacc accaccgcca ccgccaactg 120 
ccggaagaaa acggttgttg atcaaggttg tgtcagttat caccctactc attttgctta 180 
ttgtttcagt tttgtttctc aaccaacaaa attcaagtca ctccaccacc aattcaaaat 240 
cgatctccca atccgatcgc ctcatttggg aaagaacatc tttccatttt caacccgcca 300 
aaaatttcat ttacgatccc aatgggccat tatttcacat gggttggtac catcttttct 360 
atcaatacaa cccgtacggt cctgtttggg gaaatatgtc atggggtcac tccgtttcca 420 
aagacatgat caactggttt gagcttccag tcgcattggt cccaaccgaa tggtacgata 480 
tcgagggtgt tttatccggg tccaccaccg tcctccccaa cggtcaaatc ttcgcattgt 540 
acacaggaaa cgctaacgat ttctcccaat tacaatgcaa agctgtaccc gtcaacatat 600 
ctgacccact tcttatcgag tgggtcaaat acgatggtaa cccaatcctg tatactccac 660 
cagggattgg gttaaaagac tatcgggacc cgtcaacagt ctggacgggt cccgatggaa 720 
aacatcggat gatcatggga tctaaacgaa acaaaacggg actagtactt gtttaccaca 780 
caaccgattt cacaaattat gtgatgtcgg atgagccgtt gcattcggta cctaataccg 840 
atatgtggga atgcgttgac ttttaccctg tttcgttgac caatgatagc gcgcttgata 900 
tggcggctta tgggtcgggt atcaaacacg tgattaaaga aagttgggag ggacatggaa 960 
tggattggta ttcgattggg acttatgatg catcaaccga taaatggact ccggataacc 1020 
cgaaattaga tgtgggtatc gggttgcgat gtgattacgg aaagtttttt gcatcgaaga 1080 
gtcttttcga tccgttgaag aaaaggaggg tgacttgggg ttatgttggg gaatcagata 114 0 
aacctgatca ggacctctct agaggatggg ctaccattta taatgttgca cggacggtgg 1200 
tactagatag aaagaccgga acacatctac ttcattggcc agttgaagaa atcgagagtt 1260 
tgagatccaa tggtcaagaa ttcaacgaga ttgaactcaa accgggttcg atcattccac 1320 
ttgacatagg ctcggctact cagttggaca tagttgcgac atttgaagtg gatcaagatg 1380 
cgttgaaagc tataagtgaa accaacgaag aatatatttg taccaaaagc tggggtgcag 1440 
ccggaagggg aagtttggga ccatttgggg ttgcggtttt agccgatgga acactttcag 1500 
agttaactcc cgtgtatttc tacatagcta aaaatacgga tggaagtgta gcaacacatt 1560 
tttgtaccga taagctaaga tcatcactag attatgatcg tgaaagagtg gtgtatggaa 1620 
gcactgtccc tgtgcttgat ggtgaagaac tcacaatgag gttattggtg gaccattcgg 1680 
tagtagaagg gtttgcgcaa ggaggaagga cggtaataac atcaagggtc tatccgacaa 1740 
aggcaatata cgacaacgcg aaggtgttct tattcaacaa cgctactggt acgagtgtga 1800 
aggcgtctct caagatttgg caaatggctc ctgcccagat taaaccttac cctctttaat 1860 
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catatgtttc atttcactct cactagaaca cttgctgtta ctattattgt atcttatatt 1920 
ttttatatgt acgtaataat taccgtttgg atggttttgt tttgttcaac ctctgcattg 1980 
tgtgttaagt agtaagccgc gattatttta ataatatgaa taggttgttt tgttcaaaaa 204 0 
aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 2080 

<210> 2 
<211> 608 
<212> PRT 

<213> Dimorphotheca sinuata 
<400> 2 

Met Thr Thr Thr Lys Pro Phe Ser Asp Leu Glu Asp Ala Pro Leu Leu 
15 10 15 

Asn His Thr Glu Pro Pro Pro Pro Pro Pro Pro Pro Thr Ala Gly Arg 
20 25 30 

Lys Arg Leu Leu lie Lys Val Val Ser Val lie Thr Leu Leu lie Leu 
35 40 45 

Leu He Val Ser Val Leu Phe Leu Asn Gin Gin Asn Ser Ser His Ser 
50 55 60 

Thr Thr Asn Ser Lys Ser He Ser Gin Ser Asp Arg Leu He Trp Glu 
65 70 75 80 

Arg Thr Ser Phe His Phe Gin Pro Ala Lys Asn Phe He Tyr Asp Pro 
85 90 95 

Asn Gly Pro Leu Phe His Met Gly Trp Tyr His Leu Phe Tyr Gin Tyr 
100 105 110 

Asn Pro Tyr Gly Pro Val Trp Gly Asn Met Ser Trp Gly His Ser Val 
115 120 125 

Ser Lys Asp Met He Asn Trp Phe Glu Leu Pro Val Ala Leu Val Pro 
130 135 140 

Thr Glu Trp Tyr Asp He Glu Gly Val Leu Ser Gly Ser Thr Thr Val 
145 150 155 160 

Leu Pro Asn Gly Gin He Phe Ala Leu Tyr Thr Gly Asn Ala Asn Asp 
165 170 175 

Phe Ser Gin Leu Gin Cys Lys Ala Val Pro Val Asn He Ser Asp Pro 

180 185 190 

Leu Leu He Glu Trp Val Lys Tyr Asp Gly Asn Pro He Leu Tyr Thr 
195 200 205 

Pro Pro Gly He Gly Leu Lys Asp Tyr Arg Asp Pro Ser Thr Val Trp 
210 215 220 

Thr Gly Pro Asp Gly Lys His Arg Met He Met Gly Ser Lys Arg Asn 
225 230 235 240 

Lys Thr Gly Leu Val Leu Val Tyr His Thr Thr Asp Phe Thr Asn Tyr 
245 250 255 
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Val Met Ser Asp Glu Pro Leu His Ser Val Pro Asn Thr Asp Met Trp 
260 265 270 

Glu Cys Val Asp Phe Tyr Pro Val Ser Leu Thr Asn Asp Ser Ala Leu 
275 280 285 

Asp Met Ala Ala Tyr Gly Ser Gly lie Lys His Val lie Lys Glu Ser 
290 295 300 

Trp Glu Gly His Gly Met Asp Trp Tyr Ser lie Gly Thr Tyr Asp Ala 
305 310 315 320 

Ser Thr Asp Lys Trp Thr Pro Asp Asn Pro Lys Leu Asp Val Gly lie 
325 330 335 

Gly Leu Arg Cys Asp Tyr Gly Lys Phe Phe Ala Ser Lys Ser Leu Phe 
340 345 350 

Asp Pro Leu Lys Lys Arg Arg Val Thr Trp Gly Tyr Val Gly Glu Ser 
355 360 365 

Asp Lys Pro Asp Gin Asp Leu Ser Arg Gly Trp Ala Thr lie Tyr Asn 
370 375 380 

Val Ala Arg Thr Val Val Leu Asp Arg Lys Thr Gly Thr His Leu Leu 
385 390 395 400 

His Trp Pro Val Glu Glu lie Glu Ser Leu Arg Ser Asn Gly Gin Glu 
405 410 415 

Phe Asn Glu lie Glu Leu Lys Pro Gly Ser lie lie Pro Leu Asp lie 
420 425 430 

Gly Ser Ala Thr Gin Leu Asp lie Val Ala Thr Phe Glu Val Asp Gin 

435 440 445 

Asp Ala Leu Lys Ala lie Ser Glu Thr Asn Glu Glu Tyr lie Cys Thr 
450 455 460 

Lys Ser Trp Gly Ala Ala Gly Arg Gly Ser Leu Gly Pro Phe Gly Val 
465 470 475 480 

Ala Val Leu Ala Asp Gly Thr Leu Ser Glu Leu Thr Pro Val Tyr Phe 
485 490 495 

Tyr lie Ala Lys Asn Thr Asp Gly Ser Val Ala Thr His Phe Cys Thr 
500 505 510 

Asp Lys Leu Arg Ser Ser Leu Asp Tyr Asp Arg Glu Arg Val Val Tyr 
515 520 525 

Gly Ser Thr Val Pro Val Leu Asp Gly Glu Glu Leu Thr Met Arg Leu 
530 535 540 

Leu Val Asp His Ser Val Val Glu Gly Phe Ala Gin Gly Gly Arg Thr 
545 550 555 560 

Val lie Thr Ser Arg Val Tyr Pro Thr Lys Ala lie Tyr Asp Asn Ala 

565 570 575 
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Lys Val Phe Leu Phe Asn Asn Ala Thr Gly Thr Ser Val Lys Ala Ser 
580 585 590 



Leu Lys lie Trp Gin Met Ala Pro Ala Gin lie Lys Pro Tyr Pro Leu 
595 600 605 

<210> 3 
<211> 2146 
<212> DNA 

<213> Parthenium argentatum Grey 
<400> 3 

gcacgaggag accagtcagc acacagtaac tgaactcact caacccatta ttcaccttca 60 
ccatgacaac ccctgaacaa cccattacag accttgaaca cgaacccaac cacaaccgca 120 
cacccctatt ggaccacaac gaatcacaac ccgtaaagaa acatttgttc ttcaaagttc 180 
tgtctggtgt taccttcatt tcattgttct ttatttctgc ttttttattc attgttttga 240 
accaacaaaa ttctaccaat atatcggtta agtactcgca atccgatcgc cttacgtggg 300 
aacgaaccgc ttttcatttt caaccggcca agaattttat ttatgatccc aatggtcaaa 360 
tgtactacat gggctggtac catctattct atcaatacaa tccatacgca ccggtttggg 420 
gtaatatgtc atggggtcac tccgtatcca aagacatgat caactggtac gagctacccg 4 80 
tcgctatagt cccgactgaa tggtatgata ttgagggcgt cttatctggg tccatcacag 540 
tgcttcccaa cgggcagatc tttgcattgt acacggggaa tgctaatgac ttttcccaat 600 
tgcaatgcaa agctgtaccc gtgaactcat ctgacccact tcttgttgag tgggtcaagt 660 
acgaagataa cccaatcctg tacactccac cagggattgg gttaaaagac tatagggacc 720 
cgtcaacagt ctggacgggt cctgatggaa agcataggat gatcatggga actaaacgtg 7 80 
gcaatacagg aatgatactt gtttaccata ccactgatta cacgaactat gagatgttga 840 
atgagcctat gcactcggtt cccaataccg atatgtggga atgcgttgac ttttacccgg 900 
tttcattaac caacgatagt gcacttgata ttgcggccta cgggtcgggt atcaaacacg 960 
tgattaaaga aagttgggag ggatatggga tggatttcta ttcaatcggg acttatgacg 1020 
catttaacga taaatggact cccgataacc cagagttaga tgttggtatc gggttgcggt 1080 
gtgattacgg taggtttttt gcatcaaaga gtatttttga cccagtgaag aaaaggagga 1140 
tcacttgggc ttatgttgga gaatcagata atgctgatga tgacctctcc agaggatggg 1200 
ctactattta taatgttgga agaactattg tactagatag aaagaccggg acccatttac 1260 
ttcattggcc tgtcgaggaa atcgagagtt tgagatacaa tggtcaggaa tttaaagaga 1320 
tcaaactaga gcccggttca attgctccac tcgacatagg caccgctaca cagttggaca 1380 
tagttgcaac atttaaggtg gatgaggctg cattgaacgc gacaagtgaa accgatgata 1440 
acttcgcttg caccacgagc tcaggtgcag ttgaaagggg aagtttggga ccatttggtc 1500 
ttgcggttct agctgatgga accctttccg agttaactcc ggtttatttc tacattgcta 1560 
aaaaggccga tggaggtgtg tcaacacatt tttgtaccga taagctaagg tcatccttgg 1620 
attttgataa ggagagagtg gtgtacggta gcactgttcc tgtgttagat gatgaagaac 1680 
tcacaatgag gctattggtg gatcattcgg tagtcgaggc gtttgcacaa ggaggaagga 174 0 
ttgccataac atcaagggtg tatccgacga aagcaatata cgaaggagcg aagttgttct 1800 
tattcaacaa tgccacggat acgagtgtga aggcatctct caagatttgg caaatggctt 18 60 
ctgcccaaat tcatcaatac gagtttaatt aggggctctc gttatcctta ttattagtat 1920 
ttatgtattt taatttattt agacctatgt atttgatcat atgagttctt atcgtgcttt 1980 
aagtagtaaa tgaattgtgt ttgggtaaaa aaataaaaaa aaaaaaaaaa aaaaaaaaaa 2 04 0 
aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 2100 
gaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaa 214 6 



<210> 4 
<211> 609 
<212> PRT 

<213> Parthenium argentatum Grey 
<400> 4 

Met Thr Thr Pro Glu Gin Pro lie Thr Asp Leu Glu His Glu Pro Asn 
15 10 15 
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His Asn Arg Thr Pro Leu Leu Asp His Asn Glu Ser Gin Pro Val Lys 



Lys His Leu Phe Phe Lys Val Leu Ser Gly Val Thr Phe lie Ser Leu 

35 40 45 

Phe Phe lie Ser Ala Phe Leu Phe lie Val Leu Asn Gin Gin Asn Ser 

50 55 60 

Thr Asn lie Ser Val Lys Tyr Ser Gin Ser Asp Arg Leu Thr Trp Glu 

65 70 75 80 

Arg Thr Ala Phe His Phe Gin Pro Ala Lys Asn Phe lie Tyr Asp Pro 



Asn Gly Gin Met Tyr Tyr Met Gly Trp Tyr His Leu Phe Tyr Gin Tyr 
100 105 110 

Asn Pro Tyr Ala Pro Val Trp Gly Asn Met Ser Trp Gly His Ser Val 
115 120 125 

Ser Lys Asp Met lie Asn Trp Tyr Glu Leu Pro Val Ala lie Val Pro 
130 135 140 

Thr Glu Trp Tyr Asp He Glu Gly Val Leu Ser Gly Ser He Thr Val 
145 150 155 160 

Leu Pro Asn Gly Gin He Phe Ala Leu Tyr Thr Gly Asn Ala Asn Asp 
165 170 175 

Phe Ser Gin Leu Gin Cys Lys Ala Val Pro Val Asn Ser Ser Asp Pro 
180 185 190 

Leu Leu Val Glu Trp Val Lys Tyr Glu Asp Asn Pro He Leu Tyr Thr 

195 200 205 

Pro Pro Gly He Gly Leu Lys Asp Tyr Arg Asp Pro Ser Thr Val Trp 
210 215 220 

Thr Gly Pro Asp Gly Lys His Arg Met He Met Gly Thr Lys Arg Gly 
225 230 235 240 

Asn Thr Gly Met He Leu Val Tyr His Thr Thr Asp Tyr Thr Asn Tyr 
245 250 255 

Glu Met Leu Asn Glu Pro Met His Ser Val Pro Asn Thr Asp Met Trp 
260 265 270 

Glu Cys Val Asp Phe Tyr Pro Val Ser Leu Thr Asn Asp Ser Ala Leu 
275 280 285 

Asp He Ala Ala Tyr Gly Ser Gly He Lys His Val He Lys Glu Ser 
290 295 300 

Trp Glu Gly Tyr Gly Met Asp Phe Tyr Ser He Gly Thr Tyr Asp Ala 
305 310 315 320 

Phe Asn Asp Lys Trp Thr Pro Asp Asn Pro Glu Leu Asp Val Gly He 
325 330 335 
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Gly Leu Arg Cys Asp Tyr Gly Arg Phe Phe Ala Ser Lys Ser lie Phe 
340 345 350 



Asp Pro Val Lys Lys Arg Arg lie Thr Trp Ala Tyr Val Gly Glu Ser 
355 350 365 

Asp Asn Ala Asp Asp Asp Leu Ser Arg Gly Trp Ala Thr lie Tyr Asn 
370 375 380 

Val Gly Arg Thr lie Val Leu Asp Arg Lys Thr Gly Thr His Leu Leu 
385 390 395 400 

His Trp Pro Val Glu Glu lie Glu Ser Leu Arg Tyr Asn Gly Gin Glu 
405 410 415 

Phe Lys Glu lie Lys Leu Glu Pro Gly Ser lie Ala Pro Leu Asp lie 
420 425 430 

Gly Thr Ala Thr Gin Leu Asp lie Val Ala Thr Phe Lys Val Asp Glu 
435 440 445 

Ala Ala Leu Asn Ala Thr Ser Glu Thr Asp Asp Asn Phe Ala Cys Thr 

450 455 460 

Thr Ser Ser Gly Ala Val Glu Arg Gly Ser Leu Gly Pro Phe Gly Leu 
465 470 475 480 

Ala Val Leu Ala Asp Gly Thr Leu Ser Glu Leu Thr Pro Val Tyr Phe 

485 490 495 

Tyr lie Ala Lys Lys Ala Asp Gly Gly Val Ser Thr His Phe Cys Thr 
500 505 510 

Asp Lys Leu Arg Ser Ser Leu Asp Phe Asp Lys Glu Arg Val Val Tyr 
515 520 525 

Gly Ser Thr Val Pro Val Leu Asp Asp Glu Glu Leu Thr Met Arg Leu 
530 535 540- 

Leu Val Asp His Ser Val Val Glu Ala Phe Ala Gin Gly Gly Arg lie 
545 550 555 560 

Ala He Thr Ser Arg Val Tyr Pro Thr Lys Ala He Tyr Glu Gly Ala 
565 570 575 

Lys Leu Phe Leu Phe Asn Asn Ala Thr Asp Thr Ser Val Lys Ala Ser 
580 585 590 

Leu Lys He Trp Gin Met Ala Ser Ala Gin He His Gin Tyr Glu Phe 
595 600 605 



<210> 5 
<211> 1333 
<212> DNA 

<213> Helianthus sp. 
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<400> 5 

gcacgaggtc aacagtctgg acaggtcccg atggaaagca taggatgatc atgggatcta 60 
aacgtggcaa tacaggcatg atactcgttt accataccac cgattacacg aactacgagt 120 
tgttggatga gccgttgcac tccgttccca acaccgatat gtgggaatgc gtcgactttt 180 
acccggtttc gttaaccaat gatagtgcac ttgatatggc ggcctatggg tcgggtatca 240 
aacacgttat taaagaaagt tgggagggac atggaatgga ttggtattca atcgggacat 300 
atgacgcgat aaatgataaa tggactcccg ataacccgga actagatgtc ggtatcgggt 360 
tacggtgcga ttacgggaag ttttttgcat caaagagtct ttatgaccca ttgaagaaaa 420 
ggagggtcac ttgggcttat gttggagaat cagatagtgt tgaccaggac ctctctagag 480 
gatgggctac tgtttataat gttggaagaa caattgtact agatagaaaa accgggaccc 540 
atttacttca ttggcccgtt gaggaggtcg agagtttgag atacaacggt caggagttta 600 
aagagatcga gctagagccc ggttcaatca ttccactcga cataggcacg gctacacagt 660 
tggacatagt tgcaacattt gaggtggatc aagcagcgtt gaacgcgaca agtgaaaccg 720 
atgatattta tggttgcacc actagcttag gtgcagccca aaggggaagt ttgggaccat 780 
ttggtcttgc ggttctagcc gatggaaccc tttctgagtt aactccggtt tatttctaca 840 
ttgctaaaaa ggccgatgga ggtttgtcga cacatttttg taccgataag ctaaggtcat 900 
cactggatta tgatggacag agagtggtgt atgggagcac tgttcctgtg ttagatgatg 960 
aagaactcac aatgaggcta ttggtggatc attcgatagt agaggggttt gcgcaaggag 1020 
gaaggacggt tataacatca agggtgtatc caacaaaagc gatatacgaa caagcgaagt 108 0 
tgttcttgtt caacaacgct acaggtacga gtgtgaaggc atctctcaag atttggcaaa 114 0 
tggcttctgc acaaattcat caatactcgt tttaattacc ggctattgct atctttttgt 1200 
tattggtatt tatgtatctt aattttcttt taaacctttt tatttgataa atattggttc 1260 
ttgttattgt gattctagta gtaaatgaat ggtgttttgg gttatctgtt aaaaaaaaaa 1320 
aaaaaaaaaa aaa 1333 

<210> 6 
<211> 390 
<212> PRT 

<213> Helianthus sp. 

<400> 6 

Thr Arg Ser Thr Val Trp Thr Gly Pro Asp Gly Lys His Arg Met lie 
15 10 15 

Met Gly Ser Lys Arg Gly Asn Thr Gly Met lie Leu Val Tyr His Thr 
20 25 30 

Thr Asp Tyr Thr Asn Tyr Glu Leu Leu Asp Glu Pro Leu His Ser Val 
35 40 45 

Pro Asn Thr Asp Met Trp Glu Cys Val Asp Phe Tyr Pro Val Ser Leu 
50 55 60 

Thr Asn Asp Ser Ala Leu Asp Met Ala Ala Tyr Gly Ser Gly lie Lys 
65 70 75 80 

His Val lie Lys Glu Ser Trp Glu Gly His Gly Met Asp Trp Tyr Ser 
85 90 95 

lie Gly Thr Tyr Asp Ala lie Asn Asp Lys Trp Thr Pro Asp Asn Pro 

100 105 110 

Glu Leu Asp Val Gly lie Gly Leu Arg Cys Asp Tyr Gly Lys Phe Phe 
115 120 125 

Ala Ser Lys Ser Leu Tyr Asp Pro Leu Lys Lys Arg Arg Val Thr Trp 
130 135 140 

Ala Tyr Val Gly Glu Ser Asp Ser Val Asp Gin Asp Leu Ser Arg Gly 
145 150 155 160 



51 



Trp Ala Thr Val Tyr Asn Val Gly Arg Thr lie Val Leu Asp Arg Lys 
165 170 175 



Thr Gly Thr His Leu Leu His Trp Pro Val Glu Glu Val Glu Ser Leu 
180 185 190 

Arg Tyr Asn Gly Gin Glu Phe Lys Glu lie Glu Leu Glu Pro Gly Ser 
195 200 205 

lie lie Pro Leu Asp lie Gly Thr Ala Thr Gin Leu Asp lie Val Ala 
210 215 220 

Thr Phe Glu Val Asp Gin Ala Ala Leu Asn Ala Thr Ser Glu Thr Asp 
225 230 235 240 

Asp lie Tyr Gly Cys Thr Thr Ser Leu Gly Ala Ala Gin Arg Gly Ser 
245 250 255 

Leu Gly Pro Phe Gly Leu Ala Val Leu Ala Asp Gly Thr Leu Ser Glu 
1=^ 260 265 270 

(3 

P Leu Thr Pro Val Tyr Phe Tyr lie Ala Lys Lys Ala Asp Gly Gly Leu 

Q 275 280 285 

y 

5:1 Ser Thr His Phe Cys Thr Asp Lys Leu Arg Ser Ser Leu Asp Tyr Asp 

2 290 295 300 

Gly Gin Arg Val Val Tyr Gly Ser Thr Val Pro Val Leu Asp Asp Glu 
305 310 315 320 

;=J Glu Leu Thr Met Arg Leu Leu Val Asp His Ser lie Val Glu Gly Phe 

W 325 330 335 

U 

Q Ala Gin Gly Gly Arg Thr Val lie Thr Ser Arg Val Tyr Pro Thr Lys 

f-i 340 345 350 

Ala lie Tyr Glu Gin Ala Lys Leu Phe Leu Phe Asn Asn Ala Thr Gly 
355 360 365 

Thr Ser Val Lys Ala Ser Leu Lys lie Trp Gin Met Ala Ser Ala Gin 
370 375 380 

lie His Gin Tyr Ser Phe 
385 390 

<210> 7 
<211> 1844 
<212> DNA 

<213> Triticum aestivum 
<400> 7 

gcacgaggtg gggccacgcc gtctctcgga accttgtcac gtggcgcacc ctccctattg 60 

ccatggtggc cgaccagtgg tacgacatcc tcggggtcct ctcgggctct atgacggtgc 120 

tacccaatgg caccgtcatc atgatctaca cgggggccac caacgcctcc gccattgagg 180 

tgcagtgcat cgccaccccc gccgacccca acgacccctt cctccgccgc tggaccaagc 240 

accccgcgaa ccccgtcatc tggtcgccgc cggggatcgg caccaaggat tttcgagacc 300 

cgatgaccgc ttggtacgat gaatctgatg acacatggcg caccctcctc gggtccaagg 360 

acgaccagga cggccaccac gatgggatcg ccatgatgta caagaccaag gacttcctta 420 

actatgagct catcccgggc atcttgcatc gagtcgagcg caccggcgag tgggagtgca 4 80 
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tcgacttcta ccctgtcggt cgccgtagca 
tgaaggcgag catggacgat gaacgacacg 
cagcaaacac gtggacgccg attgacccgg 
attggggtaa gttttatgcg tccacctcgt 
tgatggggta cgtcggcgag gtcgactcca 
caattcagtc agttccaagg acaattgctc 
tctggcccgt ggaggagatt gagaccctcc 
ccatgaacac cggctccgtc atccatatcc 
aggcaacttt ccaccttgat gcttctgccg 
acaactgcag cagcagcggc ggtgctgtta 
tcgtcctcgc tgctggtgac cgccgcggcg 
ggggccttga tggaggcctc cataccagct 
ccaaggacgt gacaaagcgg gtgattggga 
tctcaatgag ggtgctcgtg gaccactcca 
ccacgatgac gtcgcgggtg tacccgatgg 
tcaacaatgc caccggtgcc agcgttatgg 
cggcacacaa ccagctctcc aatatggacg 
tctcatcagt aataagctac attggatcaa 
gtaaacgatt ccgcacagcc tcgcttgcag 
tgcattgatg tcacagtgaa ctatattact 
tgggtggaac tttgtttgtt tacatagtga 
gtttgtttag aaaatgaact attgttgttc 
aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 

<210> 8 
<211> 495 
<212> PRT 

<213> Triticum aestivura 

<400> 8 

Thr Arg Trp Gly His Ala Val Ser Arg Asn Leu Val Thr Trp Arg Thr 
15 10 15 

Leu Pro lie Ala Met Val Ala Asp Gin Trp Tyr Asp He Leu Gly Val 
20 25 30 

Leu Ser Gly Ser Met Thr Val Leu Pro Asn Gly Thr Val He Met He 
35 40 45 

Tyr Thr Gly Ala Thr Asn Ala Ser Ala He Glu Val Gin Cys He Ala 
50 55 60 

Thr Pro Ala Asp Pro Asn Asp Pro Phe Leu Arg Arg Trp Thr Lys His 
65 70 75 80 

Pro Ala Asn Pro Val He Trp Ser Pro Pro Gly He Gly Thr Lys Asp 
85 90 95 

Phe Arg Asp Pro Met Thr Ala Trp Tyr Asp Glu Ser Asp Asp Thr Trp 
100 105 110 

Arg Thr Leu Leu Gly Ser Lys Asp Asp Gin Asp Gly His His Asp Gly 
115 120 125 

He Ala Met Met Tyr Lys Thr Lys Asp Phe Leu Asn Tyr Glu Leu He 
130 135 140 

Pro Gly He Leu His Arg Val Glu Arg Thr Gly Glu Trp Glu Cys He 
145 150 155 160 



gcgacaactc atcggagatg ttgcacgtgt 54 0 
actactactc gctaggcacg tacgactcgg 600 
acctcgactt ggggatcggg ctgaggtacg 660 
tctatgatcc ggcgaagaag cggcgcgtgc 720 
agcgggctga tgtcgtgaag ggatgggcct 780 
tcgacgagaa gacccggacg aacctcctcc 840 
gcctcaatgc cactgaactt agcgacgtca 900 
ccctccgcca aggcactcag cttgacatcg 960 
tcgctgccct caatgaggcc gatgtgggct 1020 
accgcggcgc gctaggcccc ttcggcctcc 1080 
agcaaacggc ggtgtacttc tacgtgtcta 1140 
tctgccaaga tgagttacgg tcgtcacggg 1200 
gcacggtgcc ggtgctcgac ggcgaggctt 1260 
tcgtgcaggg cttcgcgatg ggcgggagga 1320 
aggcctatca ggaggcaaaa gtgtacttgt 1380 
cggaaaggct cgtcgtgcac gagatggact 1440 
attactcgta tgttcaatga agctcttgca 1500 
agacgctcac caaggaaggc caagacatat 1560 
aattgaaaca tctatccttg ggtcatgttc 1620 
ttgttgggtg taggatcgat atagtttggg 1680 
accggtgtgg tctgcgtaat aagcttacgt 1740 
gggagaaaaa aaaaaaaaaa aaaaaaaaaa 1800 
aaaaaaaaaa aaaa 1844 
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Asp Phe Tyr Pro Val Gly Arg Arg Ser Ser Asp Asn Ser Ser Glu Met 

165 170 175 

Leu His Val Leu Lys Ala Ser Met Asp Asp Glu Arg His Asp Tyr Tyr 
180 185 190 

Ser Leu Gly Thr Tyr Asp Ser Ala Ala Asn Thr Trp Thr Pro lie Asp 
195 200 205 

Pro Asp Leu Asp Leu Gly lie Gly Leu Arg Tyr Asp Trp Gly Lys Phe 
210 215 220 

Tyr Ala Ser Thr Ser Phe Tyr Asp Pro Ala Lys Lys Arg Arg Val Leu 
225 230 235 240 

Met Gly Tyr Val Gly Glu Val Asp Ser Lys Arg Ala Asp Val Val Lys 
245 250 255 

Gly Trp Ala Ser lie Gin Ser Val Pro Arg Thr lie Ala Leu Asp Glu 
260 265 270 

Q Lys Thr Arg Thr Asn Leu Leu Leu Trp Pro Val Glu Glu lie Glu Thr 

O 275 280 285 

o 

!xi Leu Arg Leu Asn Ala Thr Glu Leu Ser Asp Val Thr Met Asn Thr Gly 

iVj 290 295 300 

1?= Ser Val lie His lie Pro Leu Arg Gin Gly Thr Gin Leu Asp lie Glu 

J'^' 305 310 315 320 

Ala Thr Phe His Leu Asp Ala Ser Ala Val Ala Ala Leu Asn Glu Ala 
325 330 335 

y 

O Asp Val Gly Tyr Asn Cys Ser Ser Ser Gly Gly Ala Val Asn Arg Gly 

O 340 345 350 

Ala Leu Gly Pro Phe Gly Leu Leu Val Leu Ala Ala Gly Asp Arg Arg 
355 360 365 

Gly Glu Gin Thr Ala Val Tyr Phe Tyr Val Ser Arg Gly Leu Asp Gly 
370 375 380 

Gly Leu His Thr Ser Phe Cys Gin Asp Glu Leu Arg Ser Ser Arg Ala 
385 390 395 400 

Lys Asp Val Thr Lys Arg Val lie Gly Ser Thr Val Pro Val Leu Asp 
405 410 415 

Gly Glu Ala Phe Ser Met Arg Val Leu Val Asp His Ser lie Val Gin 
420 425 430 

Gly Phe Ala Met Gly Gly Arg Thr Thr Met Thr Ser Arg Val Tyr Pro 
435 440 445 

Met Glu Ala Tyr Gin Glu Ala Lys Val Tyr Leu Phe Asn Asn Ala Thr 
450 455 460 

Gly Ala Ser Val Met Ala Glu Arg Leu Val Val His Glu Met Asp Ser 
465 470 475 480 



54 



Ala His Asn Gin Leu Ser Asn Met Asp Asp Tyr Ser Tyr Val Gin 
485 490 495 



<210> 9 
<211> 1612 
<212> DNA 

<213> Triticum aestivum 
<400> 9 

gcacgagacg acatcctggg ggtcctttcg ggctctatga cggtgctacc aaatggcacg 60 

gtcatcatga tctacacggg ggccaccaac gcctctgccg ttgaggtgca gtgcatcgcc 120 

acccccgccg accccaacga ccccttcctc cgccgctgga ccaagcaccc cgccaacccc 180 

gtcatctggt cgccgccggg gatcggcacc aaggattttc gagacccgat gactgcttgg 240 

tacgatgaat ctgatgacac atggcgcacc ctccttgggt ccaaggatga ccacgacggt 300 

caccacgatg ggatcgccat gatgtacaag accaaggact tccttaacta cgagctcatc 360 

ccgggtatct tgcatcgagt ccagcgcacc ggcgagtggg agtgcattga cttctaccct 420 

gtcggccaca gaagcaacga caactcatcg gagatgttgc acgtgttgaa ggcgagcatg 480 

gacgacgaac ggcacgacta ctactcgcta ggcacgtacg actcggcagc aaacgcgtgg 540 

acgccgatcg acccggagct cgacttgggg atcgggctga gatacgactg gggtaagttt 600 

tatgcgtcca cctcgttcta tgatccggca aagaagcggc gcgtgctgat ggggtacgtc 660 

ggcgaggtcg actccaagcg ggctgatgtc gtgaagggat gggcctcgat tcagtcagtt 720 

ccaaggacaa ttgctctcga cgagaagacc cggacgaacc tcctcctctg gcccgtggag 780 

gagattgaga ccctccgcct caacgccacc gaacttagcg acgtcaccct taacaccggc 84 0 

tccgtcatcc atatcccgct ccgccaaggc actcagctcg acatcgaggc aactttccac 900 

cttgatgctt ctgccgtcgc tgccctcaat gaggccgatg tgggctacaa ctgcagcagc 960 

agcggcggtg ctgttaaccg cggcgcgcta ggccccttcg gcctcctcgt cctcgctgct 1020 

ggtgaccgcc gtggcgagca aacggcggtg tatttctacg tgtctagggg gctcgacgga 1080 

ggcctccata ccagcttctg ccaagacgag ttgcggtcgt cacgggccaa ggatgtgacg 1140 

aagcgggtga ttgggagcac ggtgccggtg ctcgacggcg aggctttctc gatgagggtg 1200 

ctcgtggacc actccatcgt gcagggcttc gcgatgggcg ggaggaccac gatgacgtcg 12 60 

cgggtgtacc cgatggaggc ctatcaggag gcaaaagtgt acttgttcaa caatgcgacc 1320 

ggtgccagcg tcatggcgga aaggctcgtc gtgcacgaga tggactcagc acacaaccag 1380 

ctctccaata tggacgatca ctcgtatgtt caatgaagct cttgcatctc atcagtaata 1440 

agctacattg gatcaaagac gcgcaccaag gaaggccaag acatatgtaa atgattccgc 1500 

acagcctcgc ttgcagaatt gaaacatcta tccttgggtc atgttctgca ttgatgtcac 15 60 

tgtgaactac agtatattac tttgttgggc gtagaaaaaa aaaaaaaaaa aa 1612 

<210> 10 
<211> 471 
<212> PRT 

<213> Triticum aestivum 
<400> 10 

Ala Arg Asp Asp lie Leu Gly Val Leu Ser Gly Ser Met Thr Val Leu 
15 10 15 

Pro Asn Gly Thr Val lie Met lie Tyr Thr Gly Ala Thr Asn Ala Ser 
20 25 30 

Ala Val Glu Val Gin Cys He Ala Thr Pro Ala Asp Pro Asn Asp Pro 
35 40 45 

Phe Leu Arg Arg Trp Thr Lys His Pro Ala Asn Pro Val He Trp Ser 
50 55 60 

Pro Pro Gly He Gly Thr Lys Asp Phe Arg Asp Pro Met Thr Ala Trp 
65 70 75 80 

Tyr Asp Glu Ser Asp Asp Thr Trp Arg Thr Leu Leu Gly Ser Lys Asp 
85 90 95 
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Asp His Asp Gly His His Asp Gly lie Ala Met Met Tyr Lys Thr Lys 
100 105 110 



Asp Phe Leu Asn Tyr Glu Leu lie Pro Gly lie Leu His Arg Val Gin 
115 120 125 

Arg Thr Gly Glu Trp Glu Cys lie Asp Phe Tyr Pro Val Gly His Arg 
130 135 140 

Ser Asn Asp Asn Ser Ser Glu Met Leu His Val Leu Lys Ala Ser Met 
145 150 155 160 

Asp Asp Glu Arg His Asp Tyr Tyr Ser Leu Gly Thr Tyr Asp Ser Ala 
165 170 175 

Ala Asn Ala Trp Thr Pro lie Asp Pro Glu Leu Asp Leu Gly lie Gly 
180 185 190 

Leu Arg Tyr Asp Trp Gly Lys Phe Tyr Ala Ser Thr Ser Phe Tyr Asp 
195 200 205 

Pro Ala Lys Lys Arg Arg Val Leu Met Gly Tyr Val Gly Glu Val Asp 

210 215 220 

Ser Lys Arg Ala Asp Val Val Lys Gly Trp Ala Ser lie Gin Ser Val 
225 230 235 240 

Pro Arg Thr lie Ala Leu Asp Glu Lys Thr Arg Thr Asn Leu Leu Leu 
245 250 255 

Trp Pro Val Glu Glu lie Glu Thr Leu Arg Leu Asn Ala Thr Glu Leu 
260 265 270 

Ser Asp Val Thr Leu Asn Thr Gly Ser Val lie His lie Pro Leu Arg 
275 280 285 

Gin Gly Thr Gin Leu Asp lie Glu Ala Thr Phe His Leu Asp Ala Ser 
290 295 300 

Ala Val Ala Ala Leu Asn Glu Ala Asp Val Gly Tyr Asn Cys Ser Ser 
305 310 315 320 

Ser Gly Gly Ala Val Asn Arg Gly Ala Leu Gly Pro Phe Gly Leu Leu 
325 330 335 

Val Leu Ala Ala Gly Asp Arg Arg Gly Glu Gin Thr Ala Val Tyr Phe 
340 345 350 

Tyr Val Ser Arg Gly Leu Asp Gly Gly Leu His Thr Ser Phe Cys Gin 

355 360 365 

Asp Glu Leu Arg Ser Ser Arg Ala Lys Asp Val Thr Lys Arg Val lie 
370 375 380 

Gly Ser Thr Val Pro Val Leu Asp Gly Glu Ala Phe Ser Met Arg Val 
385 390 395 400 

Leu Val Asp His Ser lie Val Gin Gly Phe Ala Met Gly Gly Arg Thr 
405 410 415 
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Thr Met Thr Ser Arg Val Tyr Pro Met Glu Ala Tyr Gin Glu Ala Lys 
420 425 430 



Val Tyr Leu Phe Asn Asn Ala Thr Gly Ala Ser Val Met Ala Glu Arg 
435 440 445 

Leu Val Val His Glu Met Asp Ser Ala His Asn Gin Leu Ser Asn Met 
450 455 460 

Asp Asp His Ser Tyr Val Gin 
465 470 

<210> 11 
<211> 476 
<212> DNA 

<213> Triticum aestivum 
<400> 11 

gcacgagcca cgatgacgtc gcgggtgtac ccgatggagg cctatcagga ggcaaaagtg 60 

l*^ tacttgttca acaatgccac cggtgccagc gttacggcgg aaaggctcgt cgtgcacgag 120 

O atggactcag cacacaacca gctctccaat atggacgatt actcgtatgt tcaatgaagc 180 

Q tcttgcatct catcagtaat aagctacatt ggatcaaaga cgctcaccaa ggaaggccaa 240 

Q gacatatatt taaacgattc cgcacagcct cgcttgcaga attgaaacat ctatccttgg 300 

\jt gtcatgttct gcattgatgt cacagtgaac tatattactt tgttgggtgt aggatcgata 360 

U\ tagtttgggt gggtggaact ttgtttgttt acatagtgaa ccggtgtggt ctgcataata 420 

|S agcttatgtg tttgtttaga aaatgaatta ttgttgttaa aaaaaaaaaa aaaaaa 47 6 

<210> 12 
<211> 58 
<212> PRT 
i=i <213> Triticum aestivum 

Q <400> 12 

Q Ala Arg Ala Thr Met Thr Ser Arg Val Tyr Pro Met Glu Ala Tyr Gin 

1^, 15 10 15 

Glu Ala Lys Val Tyr Leu Phe Asn Asn Ala Thr Gly Ala Ser Val Thr 
20 25 30 

Ala Glu Arg Leu Val Val His Glu Met Asp Ser Ala His Asn Gin Leu 
35 40 45 

Ser Asn Met Asp Asp Tyr Ser Tyr Val Gin 

50 55 

<210> 13 
<211> 2093 
<212> DNA 

<213> Parthenium argentatum Grey 

<400> 13 

gcacgagcgt gtacatagta aaaaaaccct ccagccacca catgatggct tcatctacca 60 

ccacctcccc tctcattctc cacgatgatc ctgaaaacct ccaggaaccc accggattta 120 

cgggggttcg tcgtccatcc atcgcaaaag cgctttgcgt aacccttgtt tcggttatgg 180 

taatctgtgg tctggttgct gtaatcagca accagacaca ggtaccacaa gtagccaaca 240 

gccatcaagg tgccgccacc acattcacaa ctcagttgcc aaaaatagat atgaaacggg 300 

ttccgggaga gttggattcg ggtgctgatg tccaatggca acgctccgct tatcattttc 360 

aacctgacaa aaactacatt agtgatcctg atggcccaat gtatcacatg ggatggtacc 420 

atctatttta tcagtacaac ccagaatctg ccatatgggg caacatcaca tggggtcact 480 
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ccgtatccaa agacatgatc aactggttcc atctcccttt cgccatggtt ccggaccatt 540 
ggtacgacat cgaaggcgtc atgacaggtt ccgccacagt cctcccaaac ggtgagatca 600 
tcatgcttta cacgggcaat gcgtacgatc tctcccaagt acaatgctta gcgtacgcag 660 
tcaactcatc agatccactt cttatagagt ggaaaaaata cgaaggcaac ccggttttat 720 
tgccgccgcc aggggtgggt tacaaggatt ttcgggaccc atctacattg tggctgggcc 780 
ccgatggtga atatagaatg gtaatggggt ccaagcacaa cgagactatt ggttgtgctt 84 0 
tgatttacca taccactaat tttacgcatt ttgaattgaa tgaggaggtg cttcatgcgg 900 
tcccacatac tggtatgtgg gaatgcgttg atctttatcc ggtatccacc acacacacaa 960 
acgggttgga catggtggat aatgggccaa atgtaaaata cgtgttgaaa caaagtgggg 1020 
atgaagatcg ccatgattgg tatgcgattg gaagttatga ttgggtgaat gataagtggt 1080 
acccggatga cccggaaaac gatgtgggta tcgggttaag atacgattac ggaaagtttt 1140 
atgcgtccaa gacgttttat gaccaacata agaaaaggag ggtcctttgg ggctatgttg 1200 
gagaaaccga tcccgaaaag tatgacctta caaagggatg ggctaacata ttgaatattc 1260 
caaggaccgt cgttttggac acgaaaacta aaaccaattt gattcaatgg ccaattgagg 1320 
aaaccgaaaa acttaggtcg aaaaagtatg ataaatttgt agatgtggag cttcgacccg 1380 
ggtcactcat tcccctcgag ataggtacag ccacacagtt ggatatagtt gcgacattcg 1440 
aagttgatca aatgatgttg gaatcaacgc tagaagccga tgttctattc aactgcacga 1500 
ctagtgttgg ctcagttgga aggggcgtgt tgggaccgtt tggtgtggtg gttctagctg 1560 
atgcccagcg caccgaacaa cttcctgtgt atttctatat tgcaaaagat accgacggga 1620 
cgtcaagaac ctacttttgt gctgatgaaa caagatcatc caaggatgta gacgtgggga 1680 
aatgggtgta tggaagcagt gttcctgtcc tccctaacga aaagtacaat atgaggttac 1740 
tggtggatca ttcgatagtg gagggatttg cacaaaacgg aagaacggtg gtgacatcga 1800 
gagtgtatcc aacgaaggca atttacaacg ctgcgaaggt gtttttgttc aacaacgcga 18 60 
ccgggattag ggtgaaggcg tcggtcaaga tttggaagat ggcggaagca gaactcaacc 192 0 
ctttcccagt tactgggtgg acttcttgat ggctagattt tggtccctat atgtgtgtgt 198 0 
tactatcgtg aggtatatgt cttggactgt gggggtatta ttgtaatttg atatgtatgt 2040 
tctgttactt ttgaggttct agtttaaaaa aaaaaaaaaa aaaaaaaaaa aaa 2093 

<210> 14 
<211> 635 
<212> PRT 

<213> Parthenium argentatum Grey 
<400> 14 

Met Met Ala Ser Ser Thr Thr Thr Ser Pro Leu lie Leu His Asp Asp 
15 10 15 

Pro Glu Asn Leu Gin Glu Pro Thr Gly Phe Thr Gly Val Arg Arg Pro 
20 25 30 

Ser lie Ala Lys Ala Leu Cys Val Thr Leu Val Ser Val Met Val lie 
35 40 45 

Cys Gly Leu Val Ala Val lie Ser Asn Gin Thr Gin Val Pro Gin Val 
50 55 60 

Ala Asn Ser His Gin Gly Ala Ala Thr Thr Phe Thr Thr Gin Leu Pro 
65 70 75 80 

Lys lie Asp Met Lys Arg Val Pro Gly Glu Leu Asp Ser Gly Ala Asp 
85 90 95 

Val Gin Trp Gin Arg Ser Ala Tyr His Phe Gin Pro Asp Lys Asn Tyr 
100 105 110 

lie Ser Asp Pro Asp Gly Pro Met Tyr His Met Gly Trp Tyr His Leu 
115 120 125 

Phe Tyr Gin Tyr Asn Pro Glu Ser Ala lie Trp Gly Asn lie Thr Trp 
130 135 140 
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Gly His Ser Val Ser Lys Asp Met lie Asn Trp Phe His Leu Pro Phe 
145 150 155 160 



Ala Met Val Pro Asp His Trp Tyr Asp He Glu Gly Val Met Thr Gly 
165 170 175 

Ser Ala Thr Val Leu Pro Asn Gly Glu He He Met Leu Tyr Thr Gly 
180 185 190 

Asn Ala Tyr Asp Leu Ser Gin Val Gin Cys Leu Ala Tyr Ala Val Asn 
195 200 205 

Ser Ser Asp Pro Leu Leu He Glu Trp Lys Lys Tyr Glu Gly Asn Pro 
210 215 220 

Val Leu Leu Pro Pro Pro Gly Val Gly Tyr Lys Asp Phe Arg Asp Pro 
225 230 235 240 

Ser Thr Leu Trp Leu Gly Pro Asp Gly Glu Tyr Arg Met Val Met Gly 
245 250 255 

Ser Lys His Asn Glu Thr He Gly Cys Ala Leu He Tyr His Thr Thr 
260 265 270 

Asn Phe Thr His Phe Glu Leu Asn Glu Glu Val Leu His Ala Val Pro 
275 280 285 

His Thr Gly Met Trp Glu Cys Val Asp Leu Tyr Pro Val Ser Thr Thr 

290 295 300 

His Thr Asn Gly Leu Asp Met Val Asp Asn Gly Pro Asn Val Lys Tyr 
305 310 315 320 

Val Leu Lys Gin Ser Gly Asp Glu Asp Arg His Asp Trp Tyr Ala He 
325 330 335 

Gly Ser Tyr Asp Trp Val Asn Asp Lys Trp Tyr Pro Asp Asp Pro Glu 
340 345 350 

Asn Asp Val Gly He Gly Leu Arg Tyr Asp Tyr Gly Lys Phe Tyr Ala 
355 360 365 

Ser Lys Thr Phe Tyr Asp Gin His Lys Lys Arg Arg Val Leu Trp Gly 

370 375 380 

Tyr Val Gly Glu Thr Asp Pro Glu Lys Tyr Asp Leu Thr Lys Gly Trp 
385 390 395 400 

Ala Asn He Leu Asn He Pro Arg Thr Val Val Leu Asp Thr Lys Thr 
405 410 415 

Lys Thr Asn Leu He Gin Trp Pro He Glu Glu Thr Glu Lys Leu Arg 

420 425 430 

Ser Lys Lys Tyr Asp Lys Phe Val Asp Val Glu Leu Arg Pro Gly Ser 
435 440 445 

Leu He Pro Leu Glu He Gly Thr Ala Thr Gin Leu Asp He Val Ala 
450 455 460 
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Thr Phe Glu Val Asp Gin Met Met Leu Glu Ser Thr Leu Glu Ala Asp 
465 470 475 480 



Val Leu Phe Asn Cys Thr Thr Ser Val Gly Ser Val Gly Arg Gly Val 
485 490 495 

Leu Gly Pro Phe Gly Val Val Val Leu Ala Asp Ala Gin Arg Thr Glu 
500 505 510 

Gin Leu Pro Val Tyr Phe Tyr lie Ala Lys Asp Thr Asp Gly Thr Ser 
515 520 525 

Arg Thr Tyr Phe Cys Ala Asp Glu Thr Arg Ser Ser Lys Asp Val Asp 

530 535 540 

Val Gly Lys Trp Val Tyr Gly Ser Ser Val Pro Val Leu Pro Asn Glu 
545 550 555 560 

Lys Tyr Asn Met Arg Leu Leu Val Asp His Ser lie Val Glu Gly Phe 
565 570 575 

Ala Gin Asn Gly Arg Thr Val Val Thr Ser Arg Val Tyr Pro Thr Lys 

580 585 590 

Ala lie Tyr Asn Ala Ala Lys Val Phe Leu Phe Asn Asn Ala Thr Gly 
595 600 605 

lie Arg Val Lys Ala Ser Val Lys lie Trp Lys Met Ala Glu Ala Glu 
610 615 620 

Leu Asn Pro Phe Pro Val Thr Gly Trp Thr Ser 
625 630 635 

<210> 15 
<211> 2107 
<212> DNA 

<213> Helianthus sp. 
<400> 15 

gcaccacaac acacttaagt gcgtgtacat aataaagaaa aaaccctcct gccaccacat 60 

gatggcttca tccaccacca ccacccctct cattctccat gatgaccctg aaaacctccc 120 

agaactcacc ggatctccga caactcgtcg tctatccatc gcaaaagtgc tttcggggat 180 

ccttgtttcg gttctagtta catgtgctct tgttgcttta atcaacaacc aaacatatga 240 

accacccgcg gccaccacat tcgcaactca gttgccaaat attgatctga agcgggttcc 300 

aggaaagttg gattcgagtg ctgaggttga atggcaacga tccgcttatc attttcaacc 360 

cgacaaaaat ttcattagtg atcctgatgg cccaatgtat cacatgggat ggtaccatct 420 

attctatcag tacaaccctg aatctgccat ctggggcaac atcacatggg gccactcggt 480 

atcgaaagac atgatcaact ggttccatct ccctttcgcc atggttcctg accattggta 54 0 

cgacatcgaa ggtgtcatga cgggttcggc tacagtcctc cctaatggtc aaatcatcat 600 

gctttacacg ggcaacgcgt acgatctctc ccaagtacaa tgcttggcat acgctgtcaa 660 

ctcgtcggat ccccttctta tagagtggaa aaaatatgaa ggtaaccctg tcttgttccc 720 

accaccagga gtgggctaca aggactttcg ggacccatcc acattgtggt tgggccctga 780 

tggtgaatat agaatggtaa tggggtccaa gcacaacgag actattggat gtgctttgat 840 

ttaccatacc actaatttta cgcattttga attgaaagag gaggtgcttc atgcagtccc 900 

acatactggt atgtgggaat gtgttgatct ttacccagtg tccaccgtac acacaaacgg 960 

gttggacatg gtggataacg ggccaaatgt taaatacgtg ttgaaacaaa gtggggatga 1020 

agatcgccat gattggtatg caattggaag ttatgatgtg gtgaatgata agtggtaccc 1080 

ggatgacccg gaaaatgatg tgggtattgg attaagatat gattttggaa aattttatgc 114 0 

gtccaagact ttttatgacc aacataagaa gaggagggtc ctttggggct atgttggaga 1200 
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aaccgatccc caaaagtatg acatttcaaa gggatgggct aacattttga atattccaag 1260 
aaccgtcgtt ttggacacaa aaaccaaaac caatttgatt caatggccaa tcgaggaaac 1320 
cgaaaacctt aggtcaaaaa cgtacgatga atttaaagac gtggagcttc gacccgggtc 1380 
actcgttccc cttgagatag gcacagccac acagttggat atagttgcga cattcgaaat 1440 
cgaccaaaag atgttggaat caacgctaga ggccgatgtt ctattcaatt gcacgactag 1500 
tgaaggctcg gttgcaaggg gtgcgttggg accgtttggt gtggtggttc tagccgatgc 15 60 
ccaacgctcc gaacaacttc ctgtatactt ctatatcgca aaagatatcg atggaacctc 1620 
acgaacttac ttttgtgccg atgaaacaag atcatccaag gatgtaagcg tagggaaatg 1680 
ggtgtacgga agcagtgttc ctgtcctccc aggcgaaaag tacaatatga ggttattggt 1740 
ggatcattcg atagtggagg gatttgcaca aaacgggaga accgtggtga catcaagagt 1800 
gtatccaaca aaggcgatct acaacgctgc gaaggtgttt ttgttcaaca acgcgactgg 18 60 
gatcagtgtg aaggcgtcga tcaagatctg gaagatggcg aaagcagaac tcaatccttt 1920 
ccctcttcct gggtggactt ttgaactttg atggttagat tttggaccct atatagttat 1980 
tatcatgaag cataagtttg gactggaggg ggtattattg taattttata tgcatgttct 2040 
attacttgtg agtttatagt atataattaa attattatta ttaaaaaaaa aaaaaaaaaa 2100 
aaaaaaa 2107 

<210> 16 
<211> 630 
<212> PRT 
1^ <213> Helianthus sp. 

13 <400> 16 

Q Met Met Ala Ser Ser Thr Thr Thr Thr Pro Leu lie Leu His Asp Asp 

y 1 5 10 15 

Pro Glu Asn Leu Pro Glu Leu Thr Gly Ser Pro Thr Thr Arg Arg Leu 
20 25 30 

jy 

!' Ser lie Ala Lys Val Leu Ser Gly He Leu Val Ser Val Leu Val Thr 

Jj 35 40 45 

Q 

W Cys Ala Leu Val Ala Leu He Asn Asn Gin Thr Tyr Glu Pro Pro Ala 

O 50 55 60 

Ala Thr Thr Phe Ala Thr Gin Leu Pro Asn lie Asp Leu Lys Arg Val 
65 70 75 80 

Pro Gly Lys Leu Asp Ser Ser Ala Glu Val Glu Trp Gin Arg Ser Ala 
85 90 95 

Tyr His Phe Gin Pro Asp Lys Asn Phe He Ser Asp Pro Asp Gly Pro 
100 105 110 

Met Tyr His Met Gly Trp Tyr His Leu Phe Tyr Gin Tyr Asn Pro Glu 
115 120 125 

Ser Ala He Trp Gly Asn He Thr Trp Gly His Ser Val Ser Lys Asp 
130 135 140 

Met He Asn Trp Phe His Leu Pro Phe Ala Met Val Pro Asp His Trp 
145 150 155 160 

Tyr Asp He Glu Gly Val Met Thr Gly Ser Ala Thr Val Leu Pro Asn 
165 170 175 

Gly Gin He He Met Leu Tyr Thr Gly Asn Ala Tyr Asp Leu Ser Gin 
180 185 190 
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Val Gin Cys Leu Ala Tyr Ala Val Asn Ser Ser Asp Pro Leu Leu lie 
195 200 205 

Glu Trp Lys Lys Tyr Glu Gly Asn Pro Val Leu Phe Pro Pro Pro Gly 
210 215 220 

Val Gly Tyr Lys Asp Phe Arg Asp Pro Ser Thr Leu Trp Leu Gly Pro 
225 230 235 240 

Asp Gly Glu Tyr Arg Met Val Met Gly Ser Lys His Asn Glu Thr lie 
245 250 255 

Gly Cys Ala Leu lie Tyr His Thr Thr Asn Phe Thr His Phe Glu Leu 
260 265 270 

Lys Glu Glu Val Leu His Ala Val Pro His Thr Gly Met Trp Glu Cys 
275 280 285 

Val Asp Leu Tyr Pro Val Ser Thr Val His Thr Asn Gly Leu Asp Met 
290 295 300 

Val Asp Asn Gly Pro Asn Val Lys Tyr Val Leu Lys Gin Ser Gly Asp 
305 310 315 320 

Glu Asp Arg His Asp Trp Tyr Ala lie Gly Ser Tyr Asp Val Val Asn 
325 330 335 

Asp Lys Trp Tyr Pro Asp Asp Pro Glu Asn Asp Val Gly lie Gly Leu 

340 345 350 

Arg Tyr Asp Phe Gly Lys Phe Tyr Ala Ser Lys Thr Phe Tyr Asp Gin 
355 360 365 

His Lys Lys Arg Arg Val Leu Trp Gly Tyr Val Gly Glu Thr Asp Pro 

370 375 380 

Gin Lys Tyr Asp lie Ser Lys Gly Trp Ala Asn lie Leu Asn lie Pro 
385 390 395 400 

Arg Thr Val Val Leu Asp Thr Lys Thr Lys Thr Asn Leu lie Gin Trp 
405 410 415 

Pro lie Glu Glu Thr Glu Asn Leu Arg Ser Lys Thr Tyr Asp Glu Phe 
420 425 430 

Lys Asp Val Glu Leu Arg Pro Gly Ser Leu Val Pro Leu Glu lie Gly 
435 440 445 

Thr Ala Thr Gin Leu Asp lie Val Ala Thr Phe Glu lie Asp Gin Lys 
450 455 460 

Met Leu Glu Ser Thr Leu Glu Ala Asp Val Leu Phe Asn Cys Thr Thr 
465 470 475 480 

Ser Glu Gly Ser Val Ala Arg Gly Ala Leu Gly Pro Phe Gly Val Val 
485 490 495 

Val Leu Ala Asp Ala Gin Arg Ser Glu Gin Leu Pro Val Tyr Phe Tyr 
500 505 510 
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lie Ala Lys Asp lie Asp Gly Thr Ser Arg Thr Tyr Phe Cys Ala Asp 
515 520 525 



Glu Thr Arg Ser Ser Lys Asp Val Ser Val Gly Lys Trp Val Tyr Gly 

530 535 540 

Ser Ser Val Pro Val Leu Pro Gly Glu Lys Tyr Asn Met Arg Leu Leu 
545 550 555 ' 560 

Val Asp His Ser lie Val Glu Gly Phe Ala Gin Asn Gly Arg Thr Val 
565 570 575 

Val Thr Ser Arg Val Tyr Pro Thr Lys Ala lie Tyr Asn Ala Ala Lys 
580 585 590 

Val Phe Leu Phe Asn Asn Ala Thr Gly lie Ser Val Lys Ala Ser lie 
595 600 605 

Lys lie Trp Lys Met Ala Lys Ala Glu Leu Asn Pro Phe Pro Leu Pro 
610 615 620 

Gly Trp Thr Phe Glu Leu 



<212> PRT 

<213> Helianthus tuberosus 
<400> 17 

Met Gin Thr Pro Glu Pro Phe Thr Asp Leu Glu His Glu Pro His Thr 
15 10 15 

Pro Leu Leu Asp His His His Asn Pro Pro Pro Gin Thr Thr Thr Lys 
20 25 30 

Pro Leu Phe Thr Arg Val Val Ser Gly Val Thr Phe Val Leu Phe Phe 
35 40 45 

Phe Gly Phe Ala lie Val Phe lie Val Leu Asn Gin Gin Asn Ser Ser 
50 55 60 

Val Arg lie Val Thr Asn Ser Glu Lys Ser Phe lie Arg Tyr Ser Gin 
65 70 75 80 

Thr Asp Arg Leu Ser Trp Glu Arg Thr Ala Phe His Phe Gin Pro Ala 
85 90 95 

Lys Asn Phe lie Tyr Asp Pro Asp Gly Gin Leu Phe His Met Gly Trp 
100 105 110 

Tyr His Met Phe Tyr Gin Tyr Asn Pro Tyr Ala Pro Val Trp Gly Asn 
115 120 125 

Met Ser Trp Gly His Ser Val Ser Lys Asp Met lie Asn Trp Tyr Glu 
130 135 140 

Leu Pro Val Ala Met Val Pro Thr Glu Trp Tyr Asp lie Glu Gly Val 
145 150 155 160 




<210> 17 
<211> 615 



525 



630 
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Leu Ser Gly Ser Thr Thr Val Leu Pro Asn Gly Gin lie Phe Ala Leu 
165 170 175 

Tyr Thr Gly Asn Ala Asn Asp Phe Ser Gin Leu Gin Cys Lys Ala Val 
180 185 190 

Pro Val Asn Leu Ser Asp Pro Leu Leu lie Glu Trp Val Lys Tyr Glu 
195 200 205 

Asp Asn Pro lie Leu Tyr Thr Pro Pro Gly lie Gly Leu Lys Asp Tyr 
210 215 220 

Arg Asp Pro Ser Thr Val Trp Thr Gly Pro Asp Gly Lys His Arg Met 
225 230 235 240 

lie Met Gly Thr Lys Arg Gly Asn Thr Gly Met Val Leu Val Tyr Tyr 
245 250 255 

Thr Thr Asp Tyr Thr Asn Tyr Glu Leu Leu Asp Glu Pro Leu His Ser 
260 265 270 

Val Pro Asn Thr Asp Met Trp Glu Cys Val Asp Phe Tyr Pro Val Ser 
275 280 285 

Leu Thr Asn Asp Ser Ala Leu Asp Met Ala Ala Tyr Gly Ser Gly lie 

290 295 300 

Lys His Val lie Lys Glu Ser Trp Glu Gly His Gly Met Asp Trp Tyr 
305 310 315 320 

Ser lie Gly Thr Tyr Asp Ala lie Asn Asp Lys Trp Thr Pro Asp Asn 
325 330 335 

Pro Glu Leu Asp Val Gly lie Gly Leu Arg Cys Asp Tyr Gly Arg Phe 
340 345 350 

Phe Ala Ser Lys Ser Leu Tyr Asp Pro Leu Lys Lys Arg Arg lie Thr 
355 360 365 

Trp Gly Tyr Val Gly Glu Ser Asp Ser Ala Asp Gin Asp Leu Ser Arg 
370 375 380 

Gly Trp Ala Thr Val Tyr Asn Val Gly Arg Thr lie Val Leu Asp Arg 
385 390 395 400 

Lys Thr Gly Thr His Leu Leu His Trp Pro Val Glu Glu Val Glu Ser 
405 410 415 

Leu Arg Tyr Asn Gly Gin Glu Phe Lys Glu lie Lys Leu Glu Pro Gly 
420 425 430 

Ser lie lie Pro Leu Asp lie Gly Thr Ala Thr Gin Leu Asp lie Val 
435 440 445 

Ala Thr Phe Glu Val Asp Gin Ala Ala Leu Asn Ala Thr Ser Glu Thr 
450 455 460 

Asp Asp lie Tyr Gly Cys Thr Thr Ser Leu Gly Ala Ala Gin Arg Gly 
465 470 475 480 
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Ser Leu Gly Pro Phe Gly Leu Ala Val Leu Ala Asp Gly Thr Leu Ser 
485 490 495 



Glu Leu Thr Pro Val Tyr Phe Tyr 
500 



Val Ser Thr His Phe Cys Thr Asp 
515 520 

Asp Gly Glu Arg Val Val Tyr Gly 
530 535 



Glu Glu Leu Thr Met Arg Leu Leu 
545 550 

Phe Ala Gin Gly Gly Arg Thr Val 
565 



Lys Ala lie Tyr Glu Gin Ala Lys 
580 



Gly Thr Ser Val Lys Ala Ser Leu 
595 600 

Pro lie His Gin Tyr Pro Phe 
610 615 



lie Ala Lys Lys Ala Asp Gly Gly 
505 510 



Lys Leu Arg Ser Ser Leu Asp Tyr 
525 

Gly Thr Val Pro Val Leu Asp Asp 
540 



Val Asp His Ser lie Val Glu Gly 
555 560 

lie Thr Ser Arg Ala Tyr Pro Thr 
570 575 

Leu Phe Leu Phe Asn Asn Ala Thr 
585 590 

Lys lie Trp Gin Met Ala Ser Ala 
605 



<210> 18 
<211> 630 
<212> PRT 

<213> Helianthus tuberosus 
<400> 18 

Met Met Ala Ser Ser Thr Thr Thr Thr Pro Leu lie Leu His Asp Asp 
15 10 15 

Pro Glu Asn Leu Pro Glu Leu Thr Gly Ser Pro Thr Thr Arg Arg Leu 
20 25 30 

Ser lie Ala Lys Val Leu Ser Gly lie Leu Val Ser Val Leu Val lie 
35 40 45 

Gly Ala Leu Val Ala Leu lie Asn Asn Gin Thr Tyr Glu Ser Pro Ser 

50 55 60 

Ala Thr Thr Phe Val Thr Gin Leu Pro Asn lie Asp Leu Lys Arg Val 
65 70 75 80 

Pro Gly Lys Leu Asp Ser Ser Ala Glu Val Glu Trp Gin Arg Ser Thr 

85 90 95 

Tyr His Phe Gin Pro Asp Lys Asn Phe lie Ser Asp Pro Asp Gly Pro 
100 105 110 

Met Tyr His Met Gly Trp Tyr His Leu Phe Tyr Gin Tyr Asn Pro Gin 
115 120 125 

Ser Ala lie Trp Gly Asn lie Thr Trp Gly His Ser Val Ser Lys Asp 
130 135 140 
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Met lie Asn Trp Phe His Leu Pro Phe Ala Met Val Pro Asp His Trp 
145 150 155 160 



Tyr Asp lie Glu Gly Val Met Thr Gly Ser Ala Thr Val Leu Pro Asn 
165 170 175 

Gly Gin lie lie Met Leu Tyr Ser Gly Asn Ala Tyr Asp Leu Ser Gin 
180 185 190 

Val Gin Cys Leu Ala Tyr Ala Val Asn Ser Ser Asp Pro Leu Leu lie 
195 200 205 

Glu Trp Lys Lys Tyr Glu Gly Asn Pro Val Leu Leu Pro Pro Pro Gly 

210 215 220 

Val Gly Tyr Lys Asp Phe Arg Asp Pro Ser Thr Leu Trp Ser Gly Pro 
225 230 235 240 

Asp Gly Glu Tyr Arg Met Val Met Gly Ser Lys His Asn Glu Thr lie 
245 250 255 

Gly Cys Ala Leu lie Tyr His Thr Thr Asn Phe Thr His Phe Glu Leu 

260 265 270 

Lys Glu Glu Val Leu His Ala Val Pro His Thr Gly Met Trp Glu Cys 
275 280 285 

Val Asp Leu Tyr Pro Val Ser Thr Val His Thr Asn Gly Leu Asp Met 
290 295 300 

Val Asp Asn Gly Pro Asn Val Lys Tyr Val Leu Lys Gin Ser Gly Asp 
305 310 315 320 

Glu Asp Arg His Asp Trp Tyr Ala lie Gly Ser Tyr Asp lie Val Asn 
325 330 335 

Asp Lys Trp Tyr Pro Asp Asp Pro Glu Asn Asp Val Gly lie Gly Leu 
340 345 350 

Arg Tyr Asp Phe Gly Lys Phe Tyr Ala Ser Lys Thr Phe Tyr Asp Gin 

355 360 365 

His Lys Lys Arg Arg Val Leu Trp Gly Tyr Val Gly Glu Thr Asp Pro 
370 375 380 

Gin Lys Tyr Asp Leu Ser Lys Gly Trp Ala Asn lie Leu Asn lie Pro 
385 390 395 400 

Arg Thr Val Val Leu Asp Leu Glu Thr Lys Thr Asn Leu lie Gin Trp 
405 410 415 

Pro lie Glu Glu Thr Glu Asn Leu Arg Ser Lys Lys Tyr Asp Glu Phe 
420 425 430 

Lys Asp Val Glu Leu Arg Pro Gly Ala Leu Val Pro Leu Glu lie Gly 
435 440 445 

Thr Ala Thr Gin Leu Asp lie Val Ala Thr Phe Glu lie Asp Gin Lys 
450 455 460 



Met Leu Glu Ser Thr Leu Glu Ala Asp Val Leu Phe Asn Cys Thr Thr 
465 470 475 480 



Ser Glu Gly Ser Val Ala Arg Ser Val Leu Gly Pro Phe Gly Val Val 
485 490 495 

Val Leu Ala Asp Ala Gin Arg Ser Glu Gin Leu Pro Val Tyr Phe Tyr 
500 505 510 

lie Ala Lys Asp lie Asp Gly Thr Ser Arg Thr Tyr Phe Cys Ala Asp 
515 520 525 

Glu Thr Arg Ser Ser Lys Asp Val Ser Val Gly Lys Trp Val Tyr Gly 
530 535 540 

Ser Ser Val Pro Val Leu Pro Gly Glu Lys Tyr Asn Met Arg Leu Leu 
545 550 555 560 

Val Asp His Ser lie Val Glu Gly Phe Ala Gin Asn Gly Arg Thr Val 
565 570 575 

Val Thr Ser Arg Val Tyr Pro Thr Lys Ala lie Tyr Asn Ala Ala Lys 
580 585 590 

Val Phe Leu Phe Asn Asn Ala Thr Gly lie Ser Val Lys Ala Ser lie 
595 600 605 

Lys lie Trp Lys Met Gly Glu Ala Glu Leu Asn Pro Phe Pro Leu Pro 
610 615 620 

Gly Trp Thr Phe Glu Leu 
625 630 



<210> 19 
<211> 2115 
<212> DNA 

<213> Triticum aestivum 
<400> 19 

gggcttttca gcggaacaac aaccgaccgg tctcttccac ggcgcgagga ttaattggcg 60 

gaggtcgctc cgccgcgcga gtacggcggg aggtcgtttt ccggcggagg aaaaagatgg 120 

cgagcgaatc cagtcggcgg ggagattcaa cttcaactcg gaggcggagc ggacaagaac 180 

ccctggctgt cctcgtctct gccaagaacc aatcctcctc cgaggagcgg gcagggggcg 240 

gcctgcgggt cgacgaggag gccgcggccg ggttcccgtg gagcaacgag atgctgcagt 300 

ggcagcgcag tggctaccat ttccagacgg ccaagaacta catgagcgat cccaacggtc 360 

ttatgtacta caatggatgg taccacatgt tcttccagta caacccggtg ggcaccgatt 420 

gggacgacgg catggagtgg ggccatgccg tgtctcggaa ccttgtcacg tggcgcaccc 480 

tccctattgc catggtggct gaccagtggt acgacatcct gggggtcctt tcgggctcta 54 0 

tgacggtgct accaaatggc acggtcatca tgatctacac gggggccacc aacgcctctg 500 

ccgttgaggt gcagtgcatc gccacccccg ccgaccccaa cgaccccttc ctccgccgct 660 

ggaccaagca ccccgccaac cccgtcatct ggtcgccgcc ggggatcggc accaaggatt 720 

ttcgagaccc gatgactgct tggtacgatg aatctgatga cacatggcgc accctccttg 780 

ggtccaagga tgaccacgac ggtcaccacg atgggatcgc catgatgtac aagaccaagg 840 

acttccttaa ctacgagctc atcccgggta tcttgcatcg agtccagcgc accggcgagt 900 

gggagtgcat tgacttctac cctgtcggcc acagaagcaa cgacaactca tcggagatgt 960 

tgcacgtgtt gaaggcgagc atggacgacg aacggcacga ctactactcg ctaggcacgt 1020 

acgactcggc agcaaacgcg tggacgccga tcgacccgga gctcgacttg gggatcgggc 1080 

tgagatacga ctggggtaag ttttatgcgt ccacctcgtt ctatgatccg gcaaagaagc 1140 
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ggcgcgtgct gatggggtac gtcggcgagg tcgactccaa gcgggctgat gtcgtgaagg 1200 
gatgggcctc gattcagtca gttccaagga caattgctct cgacgagaag acccggacga 12 60 
acctcctcct ctggcccgtg gaggagattg agaccctccg cctcaacgcc accgaactta 1320 
gcgacgtcac ccttaacacc ggctccgtca tccatatccc gctccgccaa ggcactcagc 1380 
tcgacatcga ggcaactttc caccttgatg cttctgccgt cgctgccctc aatgaggccg 1440 
atgtgggcta caactgcagc agcagcggcg gtgctgttaa ccgcggcgcg ctaggcccct 1500 
tcggcctcct cgtcctcgct gctggtgacc gccgtggcga gcaaacggcg gtgtatttct 1560 
acgtgtctag ggggctcgac ggaggcctcc ataccagctt ctgccaagac gagttgcggt 1620 
cgtcacgggc caaggatgtg acgaagcggg tgattgggag cacggtgccg gtgctcgacg 1680 
gcgaggcttt ctcgatgagg gtgctcgtgg accactccat cgtgcagggc ttcgcgatgg 1740 
gcgggaggac cacgatgacg tcgcgggtgt acccgatgga ggcctatcag gaggcaaaag 1800 
tgtacttgtt caacaatgcg accggtgcca gcgtcatggc ggaaaggctc gtcgtgcacg 18 60 
agatggactc agcacacaac cagctctcca atatggacga tcactcgtat gttcaatgaa 1920 
gctcttgcat ctcatcagta ataagctaca ttggatcaaa gacgcgcacc aaggaaggcc 1980 
aagacatatg taaatgattc cgcacagcct cgcttgcaga attgaaacat ctatccttgg 2040 
gtcatgttct gcattgatgt cactgtgaac tacagtatat tactttgttg ggcgtagaaa 2100 
aaaaaaaaaa aaaaa 2115 

<210> 20 
<211> 600 
<212> PRT 

<213> Triticum aestivum 
<400> 20 

Met Ala Ser Glu Ser Ser Arg Arg Gly Asp Ser Thr Ser Thr Arg Arg 
15 10 15 

Arg Ser Gly Gin Glu Pro Leu Ala Val Leu Val Ser Ala Lys Asn Gin 
20 25 30 

Ser Ser Ser Glu Glu Arg Ala Gly Gly Gly Leu Arg Val Asp Glu Glu 
35 40 45 

Ala Ala Ala Gly Phe Pro Trp Ser Asn Glu Met Leu Gin Trp Gin Arg 
50 55 60 

Ser Gly Tyr His Phe Gin Thr Ala Lys Asn Tyr Met Ser Asp Pro Asn 
65 70 75 80 

Gly Leu Met Tyr Tyr Asn Gly Trp Tyr His Met Phe Phe Gin Tyr Asn 
85 90 95 

Pro Val Gly Thr Asp Trp Asp Asp Gly Met Glu Trp Gly His Ala Val 
100 105 110 

Ser Arg Asn Leu Val Thr Trp Arg Thr Leu Pro lie Ala Met Val Ala 
115 120 125 

Asp Gin Trp Tyr Asp lie Leu Gly Val Leu Ser Gly Ser Met Thr Val 
130 135 140 

Leu Pro Asn Gly Thr Val lie Met lie Tyr Thr Gly Ala Thr Asn Ala 
145 150 155 160 

Ser Ala Val Glu Val Gin Cys lie Ala Thr Pro Ala Asp Pro Asn Asp 
165 170 175 

Pro Phe Leu Arg Arg Trp Thr Lys His Pro Ala Asn Pro Val lie Trp 
180 185 190 
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Ser Pro Pro Gly lie Gly Thr Lys Asp Phe Arg Asp Pro Met Thr Ala 
195 200 205 

Trp Tyr Asp Glu Ser Asp Asp Thr Trp Arg Thr Leu Leu Gly Ser Lys 
210 215 220 

Asp Asp His Asp Gly His His Asp Gly lie Ala Met Met Tyr Lys Thr 
225 230 235 240 

Lys Asp Phe Leu Asn Tyr Glu Leu lie Pro Gly lie Leu His Arg Val 
245 250 255 

Gin Arg Thr Gly Glu Trp Glu Cys lie Asp Phe Tyr Pro Val Gly His 
260 265 270 

Arg Ser Asn Asp Asn Ser Ser Glu Met Leu His Val Leu Lys Ala Ser 
275 280 285 

Met Asp Asp Glu Arg His Asp Tyr Tyr Ser Leu Gly Thr Tyr Asp Ser 
290 295 300 

Ala Ala Asn Ala Trp Thr Pro lie Asp Pro Glu Leu Asp Leu Gly lie 
305 310 315 320 

Gly Leu, Arg Tyr Asp Trp Gly Lys Phe Tyr Ala Ser Thr Ser Phe Tyr 

325 330 335 

Asp Pro Ala Lys Lys Arg Arg Val Leu Met Gly Tyr Val Gly Glu Val 
340 345 350 

Asp Ser Lys Arg Ala Asp Val Val Lys Gly Trp Ala Ser lie Gin Ser 

355 360 365 

Val Pro Arg Thr lie Ala Leu Asp Glu Lys Thr Arg Thr Asn Leu Leu 
370 375 380 

Leu Trp Pro Val Glu Glu lie Glu Thr Leu Arg Leu Asn Ala Thr Glu 
385 390 395 400 

Leu Ser Asp Val Thr Leu Asn Thr Gly Ser Val He His He Pro Leu 
405 410 415 

Arg Gin Gly Thr Gin Leu Asp He Glu Ala Thr Phe His Leu Asp Ala 
420 425 430 

Ser Ala Val Ala Ala Leu Asn Glu Ala Asp Val Gly Tyr Asn Cys Ser 
435 440 445 

Ser Ser Gly Gly Ala Val Asn Arg Gly Ala Leu Gly Pro Phe Gly Leu 
450 455 460 

Leu Val Leu Ala Ala Gly Asp Arg Arg Gly Glu Gin Thr Ala Val Tyr 
465 470 475 480 

Phe Tyr Val Ser Arg Gly Leu Asp Gly Gly Leu His Thr Ser Phe Cys 
485 490 495 

Gin Asp Glu Leu Arg Ser Ser Arg Ala Lys Asp Val Thr Lys Arg Val 
500 505 510 
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lie Gly Ser Thr Val Pro Val Leu 
515 520 

Val Leu Val Asp His Ser lie Val 
530 535 

Thr Thr Met Thr Ser Arg Val Tyr 
545 550 

Lys Val Tyr Leu Phe Asn Asn Ala 
565 

Arg Leu Val Val His Glu Met Asp 
580 

Met Asp Asp His Ser Tyr Val Gin 

595 600 



Asp Gly Glu Ala Phe Ser Met Arg 
525 

Gin Gly Phe Ala Met Gly Gly Arg 
540 

Pro Met Glu Ala Tyr Gin Glu Ala 
555 560 

Thr Gly Ala Ser Val Met Ala Glu 
570 575 

Ser Ala His Asn Gin Leu Ser Asn 
585 590 



<210> 21 
<211> 625 

<212> PRT 

<213> Hordeum vulgare 
<4G0> 21 

Met Gly Ser His Gly Lys Pro Pro Leu Pro Tyr Ala Tyr Lys Pro Leu 
15 10 15 

Pro Ser Asp Ala Ala Asp Gly Lys Arg Thr Gly Cys Met Arg Trp Ser 

20 25 30 

Ala Cys Ala Thr Val Leu Thr Ala Ser Ala Met Ala Val Val Val Val 



Gly Ala Thr Leu Leu Ala Gly Leu Arg Met Glu Gin Ala Val Asp Glu 
50 55 60 

Glu Ala Ala Ala Gly Gly Phe Pro Trp Ser Asn Glu Met Leu Gin Trp 
65 70 75 80 

Gin Arg Ser Gly Tyr His Phe Gin Thr Ala Lys Asn Tyr Met Ser Asp 
85 90 95 

Pro Asn Gly Leu Met Tyr Tyr Arg Gly Trp Tyr His Met Phe Tyr Gin 
100 105 110 

Tyr Asn Pro Val Gly Thr Asp Trp Asp Asp Gly Met Glu Trp Gly His 
115 120 125 

Ala Val Ser Arg Asn Leu Val Gin Trp Arg Thr Leu Pro lie Ala Met 
130 135 140 

Val Ala Asp Gin Trp Tyr Asp lie Leu Gly Val Leu Ser Gly Ser Met 
145 150 155 160 

Thr Val Leu Pro Asn Gly Thr Val lie Met lie Tyr Thr Gly Ala Thr 
165 170 175 

Asn Ala Ser Ala Val Glu Val Gin Cys lie Ala Thr Pro Ala Asp Pro 
180 185 190 
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Asn Asp Pro Leu Leu Arg Arg Trp Thr Lys His Pro Ala Asn Pro Val 
195 200 205 

lie Trp Ser Pro Pro Gly Val Gly Thr Lys Asp Phe Arg Asp Pro Met 
210 215 220 

Thr Ala Trp Tyr Asp Glu Ser Asp Glu Thr Trp Arg Thr Leu Leu Gly 
225 230 235 240 

Ser Lys Asp Asp His Asp Gly His His Asp Gly lie Ala Met Met Tyr 
245 250 255 

Lys Thr Lys Asp Phe Leu Asn Tyr Glu Leu lie Pro Gly lie Leu His 
260 265 270 

Arg Val Val Arg Thr Gly Glu Trp Glu Cys lie Asp Phe Tyr Pro Val 
275 280 285 

Gly Arg Arg Ser Ser Asp Asn Ser Ser Glu Met Leu His Val Leu Lys 
290 295 300 

Ala Ser Met Asp Asp Glu Arg His Asp Tyr Tyr Ser Leu Gly Thr Tyr 

305 310 315 320 

Asp Ser Ala Ala Asn Thr Trp Thr Pro lie Asp Pro Glu Leu Asp Leu 
325 330 335 

Gly lie Gly Leu Arg Tyr Asp Trp Gly Lys Phe Tyr Ala Ser Thr Ser 
340 345 350 

Phe Tyr Asp Pro Ala Lys Asn Arg Arg Val Leu Met Gly Tyr Val Gly 
355 360 365 

Glu Val Asp Ser Lys Arg Ala Asp Val Val Lys Gly Trp Ala Ser lie 
370 375 380 

Gin Ser Val Pro Arg Thr Val Ala Leu Asp Glu Lys Thr Arg Thr Asn 
385 390 395 400 

Leu Leu Leu Trp Pro Val Glu Glu lie Glu Thr Leu Arg Leu Asn Ala 

405 410 415 

Thr Glu Leu Thr Asp Val Thr lie Asn Thr Gly Ser Val lie His lie 
420 425 430 

Pro Leu Arg Gin Gly Thr Gin Leu Asp lie Glu Ala Ser Phe His Leu 
435 440 445 

Asp Ala Ser Ala Val Ala Ala Leu Asn Glu Ala Asp Val Gly Tyr Asn 

450 455 460 

Cys Ser Ser Ser Gly Gly Ala Val Asn Arg Gly Ala Leu Gly Pro Phe 
465 470 475 480 

Gly Leu Leu Val Leu Ala Ala Gly Asp Arg Arg Gly Glu Gin Thr Ala 
485 490 495 

Val Tyr Phe Tyr Val Ser Arg Gly Leu Asp Gly Gly Leu His Thr Ser 
500 505 510 
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Phe Cys Gin Asp Glu Leu Arg Ser 
515 520 

Arg Val lie Gly Ser Thr Val Pro 
530 535 

Met Arg Val Leu Val Asp His Ser 
545 550 

Gly Arg Thr Thr Met Thr Ser Arg 
565 

Glu Ala Arg Val Tyr Leu Phe Asn 
580 

Ala Glu Arg Leu Val Val His Glu 
595 600 

Ser Asn Glu Asp Asp Gly Met Tyr 
610 615 

His 
625 



Ser Arg Ala Lys Asp Val Thr Lys 
525 

Val Leu Asp Gly Glu Ala Leu Ser 
540 

lie Val Gin Gly Phe Asp Met Gly 
555 560 

Val Tyr Pro Met Glu Ser Tyr Gin 
570 575 

Asn Ala Thr Gly Ala Ser Val Thr 
585 590 

Met Asp Ser Ala His Asn Gin Leu 
605 

Leu His Gin Val Leu Glu Ser Arg 
620 
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